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(54)™* CXJRRENT DWVECDUXTCT AND DISPLAY COMPJUSJNO THE SAME* POCEL CIRCUIT; AND DRJVB METHOD 
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($7) Abstract: A display including a 
carnet Afro circuit capidblo ef suppfyiag 
a doted cunmt to a Uajtt-cmittiag 
etaemjaaetfepixel stably and accurately 
irrespective of the cfevecteristic verUtkmj 
of active ekmcst» ia the pixel, thereby 
a trfgWafi&fcioD image. B een 
pfealfc competed of ajccetvjag ttnaktor 
(TF73) fbr receiving a tig**! euncot (hv) 
from i dtfi line (dale) won a ecaratag 
Use (eaenA) it tofecftt* a eonvefttng 
tranitaor (TFTl) far co fflvc itiug the 
euwoBt level of taereocrfvtd tignel curort 
(Iw) to a voltage level and holding the 
votey levd, and a driving tzaosbtor 
(TFT3) flar aft*** a drive evratt having 
a ounce* level omtpondag to the held 
vallate level to few tto«gh Ugfat-earttfog 
element (OLED). The e 
trmabter dFTl) \ 



© voltage levd etiti gate tyalto^ the ef a^ 

OoffhetaHalstor (TPT1). The tnnstaor (TFI2) slloun the drive current htvmg a ce/rent level corresponding to the voltage level 
held by the capacitor (C) to flew through the Hgbt-cmittlDg ckmem (OLEDX ' 
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wo 01/06484 Al IBMIMIMMIllMIBII 



^iztmm^^mmxh^ «*$ c a & ****** 

teH^^ild a t a***««I w***>*tf*Alfi h*:/S>**TFTS 

tilttt««»^0 L E DfcHWWM h7>S>**f FT2 fcfr*** 
. *fU8JW1*9>S>**TFTltts TFT 3irJ:->'C«0ii*nfeff^Wt 



WO01/M4M PCT/JPOC/04763 

m m m 

*n*m^fc«WT* *w m; * xs©*M*«iciir 
xmrnzftm+Zo ******* ur***wv^««c«v 

a*$* 9 *>X (EL) 4M*JRtvfcT9?4 77MJ?Mi©M*Mft 

til* »>; *r«E l *:/^tt#«*c»*»*rf** »»$»5fca-c 
»aa^ai^©«jft«rr*. ©a***©* mt*m*mtz «t o-ciws 



WO 01/064*4 



PCT/JP00AM763 



9»^X^l/-f tt0liH*#li 5 l t 8- 2 3 4 « 8 3 *£ltfcW*3 0, -** 

TFTK *n©»llh'9Vi?^^TFT2aCfff»*ftC^6a*# 
ttW«xV * Kb* 5 * * CEX) ME L**l*£ < ©« 

^fc»#**fc*>. OL ED >7 km*to*Zt#*>*>* 

BSlTtt»*3rfOLEDfcb-cy-<*-K©C**W''^ N *« ttU H**^ 
ttaWb *> 0 L ED£|R& t>© Wfc < . *iPfc*ft*«**fc «k oTW K*<M 

*tt*V>« »»©«t?tt> TFT2©V-*****# fcu s ** 
**OLED©T>--K <»*> ttVdd <W*tt) R«ft**l«-*<> 
-'K'<M> ttTFTI*Fl/* WStMWftlCH*. TFTl©y-> 

ttflM»*#catfTFT 2©y- m=»«s*w>*., 

a t aciweitii^w^-^mttvw^wii-r* tft i #fpa.u 

ftl^f-^ida t a*6Wi>**ft**«* TFT.2©r- H«<fctt«*» 
C JC o 3 T F T 2 OLE DttMi* «* 

tt> TPT2©y*->/V-^B«EVgal5lSUfc«ttt0> Btt?0-J.B 



WO01/M4M 



PCT/JFMHM763 



SXs TFT2©KU*://V-:*IBKotfl****I d s h-f *b> wtt*< 
OLE DC*n*B»«*-C**. T F T 2 #iWd«l*T?lW*** bQb'f &b 

I 3s s jk • Cox -W/L/2 (Vgs-Vth) » 
«ji . Cox • W/L/2 (Vw-Vth) 1 2 ~ <D 

cc-eco xtt*ifeaiiiiat)oy-hM"c?*^^ «T©scr#*£ft*o 

CoX"« 0 ' «r/d ••• (2) 

(1) SC&tf (2) 5*<K Vt httTFT2©Htt**U /£tt*+'/T©S 
Wt**U Wtt****«**U Ll**-*****^ e 0ttX2©»« 
#*»U e r h*M©Jfc»W*?FU dl*y- SIMM©**** 
LTV**, 

( l ) X\z£ti\i* W^»*iitr«ffiVwi=J:or I d s *«iliT*, »* 
tbT»3fc*^OLED©«**tt»^**- t»=4«- TFT 2*11 

V g s ©#K Js^ttN**!* KW >/7-*IH*ffiV d .'• KttfcfrLtt^fc 
», o LB D ©«!*« 6o * k: J: 0 V d s Uis »«*©»** I d 

*f?A«. AK»*il^6n**T-»^^^ ©IH, OLE 

d ittonx*Mi*mm+ *• - © * 3 * w**b 2 © j: s <= v m * a* 

H2{r*fJ:^lc; «*©*!*«««:* )»£©«*-< («*j*NTSC* 
«ictt?fc7 U-AJM8) TWK2 5 ***©«* a caul flMs 
c a nN£. R|2 5*Wr«fc»©W1t* (f-^tttVw) £4**7* 
-*»d a t a bifi-r h »J ?XtltRWR*tlTl««. fcifcs can 1 7!>£« c 



WO 01*64*4 



PCT/JF0W047G 



• nNWHEwnwns i c«a»n*-* a * 

MSK2 2fc**an*. MIMBI60»2 1 c an lflSs 

c anN*«***b**^ *-*tt«BJH « **VC*-*«d» t a 

a*, h >; 2 xa©***rci*, 

MX*. »*a**7«fe#**2 5©»ft*^»**i«'*-*fc^ ** 

♦MKt*^ OL EDiTFT 2 ©***b*V>*. OLED«v«W« 
CI 0, **EL*1 l»Cte«**l 2*«w*tofcfc©«*. 

o i«h«s»«i/c* oolbW; - Ytxxm u ««i to*© 
ami 2»»tWT*iiii*nr*?(); oled© 

*y-K*bT«*r*. 'OBWn 2iiW*©*««ttVddn:*M 

0©JbfcIEft*Mi:bTD i amynetifU *©±K***BJH: bT 
A l q 3***U EK*©±K*V-K <«*fcA*» fcbT«»T*« 
**12*J*»T*o N. Ala's* 8-hydroxy quUol in 
e aluminum**^*. c©i^«W*a*^*OLEDtt-- 
aica**^. ******** 0 L E DOT y - K/* V - KBClKTrt© 
«g (1 OVSK) ********** ** 

«<i^n^ o l e Dealt* «aa»6iw»n^fcwa«i 

TFT 2 1 ©iU»*#nfcy- h**2 fc> 



WO ft] 1*06484 



PCT/JF0WW7W 



*<DJ:ffifc*fc&ftfcy- h felt* 3 ts tOV- Kfe**3£4rl/ty- K« 

s 2 ®±jjiznto ztitz^mbmm* t***** z©**<***4tt«*tf2 

HA •> 'J 3 V ?»** £tt *«, T F T 2 1*0 L B D ICftlfrSn* «*©«» fc * 
V-*S* f--***ChRO f KH' :/D*«M.Tl**o f- + **ChttTJ**- 
Mf20ltr4lt3. :KD#hA*- MH*©TFT2 (*Mfe**5(C 

ir>*„ c n 6 © JbK i*a©*rtfe»* 9 t,r*r& u?o l e d *<js* $ nr 

T FT 2 t LT Pf- + **** h 5 y*X**JSV>-0>So 
jK»c^5Xit«±l=»«* nfcTFf (Thin Ft 1 m Trans is t 

* «:t \tvmmr^\ <uu ***** o ta-r 

«IBLf(Df; - K (»*) i/lCv*#limW««T**I TO ( I n d 
i usb Tin Oxide) I TOtt-*l2**ELIi*qK 

it &n*v^wiTr^$n* E < » c©** 1 to«w*e LiwtffR 
iwh 3 ifc-r^x**! Jttcy- h«C2> y-hfe**3 

„ m^T^-^'JaV (Amorphous Si 1 i con, #&9t'>>)3 
>) £**£*<*»* 4 ***** • >rU TFT 2 * 
^ICioTttT*^^ rX$"i !fT--^©»*aiiJ:o-C*U J/ 

a Wifc^T** yTS***<**<* ***»iB:&©*#*TFT2*fc 
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PCI7JPM/04763 



K^*. *fc«W0LBp©7;-KW*lT0W«i! 0 

Mti 2 

4o c*»#«MWMWi«4lc**. ■ afc«**tt v *«*OL.BD* 
MIS 12a, *«EL«1 lftt«Wt«l 0 a TFT 2 

©*«±I2»IW* h5>W*bT«t. *tt t> T F T#«« 3 ft* ©#-l* 

TFTMte«w»n»T**? y a>f fH y 

^ ^ttdnfeTFTW^Ctf^t^^^^fc^*^^^** tt 
«tt*fi©*f 9 XftfcfcCtf »J J/'J3 >T F T*JB«* #5 X*« 

C©*«. H-«*Jt»c**UfeTFTT^ *©V t h (Wit) 
o tftlmVv ,Tli 1 VH-fctf *o < c t **-CI**v y C <D**> 

ff4.l*ll«6Mtetf l/CH UWIttVwtlWi WMK * V t 
h*tf&o<»*. MOID *CC*^T. QLEDI=«n*«»I dst« 



WO 01/96484 



PCT/JFW04TO 



llg^f < i > sc©#/<? y - * ©tf &o* co* *r t>R«© c tftw a.*- 

J:E©#'<5y-*©K6o*tt. ^©jLSttBfcin©^'^©** 
etitt^o C©«fc-5tf**tts OLEDK«f-<#»ft©««.I d.f£*U r 

-jmttvwttfswer****^^ smc (i) a;©*'*?*-* 

ftfflfB©toS1= <£ -o "Cfer * T F Ttttt©***^^^*******"* - fc 

3691©!!* 

*»w©awtt, **rti^tt»**©imtf*o*K*$r. .-aM^ra 

jMfc*^©««^tt*ll§W-*ctlc**. 

9&MA«$i. K0^«»*««©««l'^*-fi«EV^^**U'C 



WO 01/06484 



PCTAJPOQ/04763 



WO 01/06484 PCT/JPM/D47C 

*«J9*l/C«»BfcU #*3ftfc*EU***ttE*!*»JMiy- HS«# 
*?CSfc?. *fB*»»tt> B«i>^irWE*«l«lftlty->a*^»ftK 7 

* j>x* t T»Eii3fc*^*n*^5«**«ir , r* w#«*?t«* 

BE l/^triC UT KU-f y £ 7 -X©«M5«»««*I9E»&**K*U 
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WO 01/064*4 



FCT/JPM/Q4763 



* nfc«E«iy- a«*»* Y*vt?x*4>*-v cam ^ 
May- HawMfc* >*sx9ov- himmsn&vmm&y**** 

«EU^A*«E**lt*l>r*«>WE*«®tt«©«tt*W»^- 

**\ «rE**#w«^<*« i ^^> 0/l ' 5 * y ' ,?:/X ^* wv '* 



WO 01/06484 



PCT/JWa«4763 



*»i**©*l!iaL «fc*©u^**«-o 0 *=KU QLEDfc«ft*«*tt* 

* t r- h *#a*i* a ftfcaajsaa*- h a h 5 > s>* * i; J; r 

xiftiwjto r#at*4i&*<r * -t-miuw- h w**a 1 9 > jt *t 
i&*aT*sct#*u>#«?*So 

t*ot e Di:*tc **B»i«*«* baacDmejio-c* 
*Bfc#»drc**a**Bm=K«*'*. HT*»«*a#-. ««« 

t 2, ha«*aa> 5>^^*tft 3. *w » 

-haa#»*h9>J>***TFT4fcEr. fil/M&W*TFT OtaM 

>$>x*> iciR&n* *©*«« < , anA^u a y***s-.o im;*** 

j»i6A y »j a > h 5 > s^x^ <c at < aar- HBaaaa h ? > s>* 
aaa^turaasjirc**. $Ts a««wi©a*ii*i». tft i k*t 
i w. *©j»»TFTnr&'r*y^h • .v-xb«je*v*s t-r 

*• »#ii*l*ttTFT4ICj:« 5 TTFTl ©y~K« Kl^MaUftttlT 

1 1 



WO 01/0(484 



PCT/JPN/t4763 



'Coxl -Wl/Ll/2 (Vgs-Vth 1) » - (3) 

zzi!*><?*-?to*m*mE (i) 3t©»*«r*. kku oledc* 

ft*«fc* I d rvtt«h I d r vl*, OLEDfcW£»l**n*TFT 

2irj:o-c««b^*<«»*n*- **rett, v-xw«e*< 

( 3 ) aC©V g s K-IW*©"e, TFT 2 iMMiWMKVlfrr 4 

Idrv-tf 2 • Co x 2 -W2/L2/2 (VgsrVth2)* 

••• (4) 

£/<?*-*©**«:«« ( i ) 3W>«#»z*r *. **, hmmb 
it*©** * 5>?x9#mnm?mrrr*itx>o*m* vd 8 * > 

I Vd a I > I Vge-Vth I • (5) 

TFTl fcTFT 2 tit, /MttWfclWfciffttLT^JftSft*** 
, **±jt l «jt2. Cox 1 -Cox 2. Vtbl-Vt.-hf fc#£*jn«. 
C©t* (3) MJttf'CO rtfrSMfcOT©*******. 
I d r v/rw-"(W2/L2) / (Wl/t 1) - ( 8) 

cc-raar^'flttfc' (3) «»<f (4) ttcfct'T* cox, Vth 

*V (8) -StWECnftO^^-^****^^' I d r v/I W©*t*Cft 
&©tf LftV^S - fcVfc*. «*I*W 1 =W2. L 1 =L 2 £ 

ftfWtitf, Idrv/I w= 1 > * fcfcS I wfc I d r vjWH-©«£tt*. 
•rte*>*TPT««*tf6-3*'CJ:*-r, OLEDfc«ftS*»*«I d r vtt 

, jmizmWHiyrtm-tizwc* **iuro led ©**»*&» 

1 2 



WOC1/K4M 



PCT/JP0WM7O 



*U **1>WTFT1 arTFT2fc*H-©TFTTitffi'r*Cfc%WIB'e* 

OLEDfc»-f £ fc*<T#*3ft*, (8) rtfcJfttf, I wfc I d r vt^Ht 

tt, ( 1 ) SC£#CfeJ:3 twv Vwt I d r v**<TFT©*ttfcttfrl/T#* 
fflT* 0 „' Cft«<D«EM«i*<*llfc* & ST* * fc, ( 1 > L 

nt^* 0 imrai ( i ) *is«-»Tv i d r o^xttoi 

56 t/t < 8) «*4*6*t* I d r Y0«*O-LED£Mrc#«;' 

f t 2 *< y ^rmmrmtYt s-Meott-c TP t 2 

'#9^rM*||f|r*ft«HHi. I drwli«T©SCT&*&*l*. * 
I d r v s # 2 • Cox2 -W2/L2* ( CV*a -V t h 2) Vd s 2 - 
Vds 2* /2} - (7) 

V d sTttT F T 2 © Kt>V > • 7 -XBWBET* ft. £ £"CT FT I , T"F 
T 2tt«i5UtiS*dh'C*J *©**V t h i * V t fa 2 *V t h#m*>*L 
-ob<D*6 < 3 ) < 7 ) SMvfcVg 8, V t IrtttrU 
, BtT©**#$. 

I dr T"K2 • Cox2 »W2/L2* { (2 IwvL 1/jb 1 • Coxl 

•WD 1/1 Vds2-Vdfi2V2l - (8) 

c<Di^ I wt i d r vOHflttt. (f > *«&J:^nc*«Wcifc«HflH:tttt 
fcttC**, (8) SCC«V f frdWttlWttfcvc i^Sv V t h©tf ( 
■»«©!* €»o**»&b y h«©l*&«*t) I wt I d r t<&«l*< 

l s 



WO01/M494 



PCT/JWQ/M7C 



^3** Cfctt*l^C ttt^v Vth®«^*i^^ * 

moi^m^tfctKx^x, mtoi dr v^a^tii, >«t 

„ **Cox#irffilW*$o<J:5tt*ai*> *n£©*K<fc^ 
w**«-^lifiUM.-fc»*T4, (B) ****** I d r v<D«l*«6o< c 
t *©"C, T F T 2 ««fSfiO J: 3 lcttW*«*C»fmr 

*fcTFT S £TFT4 *W*<DJfc*l*fcJ:-9'C*!IPU »*&**7*Ktt 
TFTSI=5fefcr>TTFT4*of f ttOfc**?: fc#J;i»«-U'. *»91K 
«*WMI»«=*V^Ttt, TFT8fcTFT4tti W-«^ 
.tt<, TFT 8 £TFT4 fcl*W-*fc«Jlft**«*'f T'TfcO, *ft*tl© 
V- h*3)|A0««IP:J:-9 , t:il«U ##ii**TI>lcttTFT3^ifc«^T 

T F T 4 *< o f f ttfll b*Z J: «5 £lMtt"« £ ttfi*t Uv 

ft its TFT 3- T F T 4 &4ti*tl8f0£2M&£ -> ' t****'**tt* * 
*&**7«s *feM©»f*K * * ** F T 4 * 0 n tt« t U JfcHMMTCB 

ftMurracfcOTft-ft. cn«, tfti©*->- Ku-f>> wptft 
2©y~ h^»«*nsfci6, TFTzoy- kwe*tp*ri «i>**»€ (- 

ftttTFT«©U*l*«K«K*U>) tttO, TFT Is TFTI*Cof f 

I^WHTOftfttftfet'ttK **WIB<Z>«# (du ty) ***-r 
■■OftWttft* 

1 4 



WO 01/06484 



PCT/JPW/8470 



astt. »*©**«B©»j*«****Bfl-c**o 

B5{±. *»B^ir^«B«llIIS(OSdt»0«^-fia«B-C»«« 
B8li> B5<DHifefllBir^it«*moW«>A^#^tt^B-e««. 

b 7 <*, b 5 cr>*i*j&mizfrfr&wx®m*m vtzmftmmvm&m*:** 

b 8 a 5 © n»»»©*»«*^-riaiiiBt* *o 

B9«, *«asjc^^4w*Bitt<Dtto*it»«**t-ia«B'??**« 

BIO B 9 0«WgBlc*»^4#flr^©»JBO«*^-rtt»BT*S, 

b 1 1 B9 ©#wt»»©s#«***isiiiB-cfc*o 
a 1 2 <*> a 9 ommjemnKBrnmi-mmi:**, 

HI 3tt> B9©!(i|||»»©«»«**-rB«fBT?**o 
Bl 4I±, B9©HB»B©R»«*»f®»BT**, 
Bl Btt, *5S«!Blc^^«B3IJtaK©»©SIB»»*^-ria»BT**o 

b 1 6 a 1 5 ©*it»0©aastt£*rniiBT?$>*. 

Bl 7 li. Bl BOmSMK&ft^M^fBWBT^V 

Bl 8HU *»«»<r^^«Bj|f@l|<tHi©H»0**-r@l8B-C*ic 

Hi 9 tt, B 1 8©*JI»B©*««**rffl»BT**^« 

B2 0tt, Bl 9©@*C*^*««*ttTB*©»«r*tT-5»^*lttW^ 

*^at>©Br**« 

B 2 1 tt. B 1 9 ©*«»*©*»«**** HttBT* *. 
B2 2tt. Bl 9©*»»B©*»«*jR-ra«fB'e**o 
B 2 3 tt, B 2 2 ©@*»Ett**B«©gM*Jfl h 9 *flMl*«ifc4ra 

B24tt;-Hl 9©*B»B©«««**rffl«B'C*«o 

H2 5tt, B 2 3©H*»^ft*HI6©7 s -y|»*tt**'#-B-C**a 

15 



WO 01/06404 



PCT/JP0WM763 



H2 *mK***m*®H®to®**®*** tmm -e*>*' 

«H«r*«mh5>^TPT2<0«l. Il^tfli canAOHIICJ; 
*T«M» fc5*~ ^idata fctttttt t < 

TFT 3. *2<D***s c . » B*^**^***"*^"- 1 ° 

licit ^o-^oiWPT i oy- K:«i*n. ft^ttGND 

L e nor j - f (»» »*<WtWt<*V dd K«**nTV**. 

w***uc**7<-*«da t a cm* * «fc*c s **fc:r- *«un 

„ S*fc**s c •nAWW*nfc*«** , -*»a a t aMffWIw 



1 6 



WO 01/06484 



PCT/JPOO/04763 



fc&ii, y-K 7-*> KM ^RCf t***f 'ifc««ffl»»h5>i'^ 

*tfti *©y-Mc**bfc**cfc*#A/-e^*o **M**f*5> 

i>**TFT 1 fcU «CftA»CJ:oTltOa*ti*:«Wll w**E*- + * 

irjfebfc*ffii>^*»»t i »c«fi**»ttv **J8*KK7 vs>x*T 
FT 1 © Kb* > r fcY- h i©IWIwJ»A$tlfcX-f * **** >5>** TF 

at i>«*««e p **«**• « wk** u ***** i>?>5>**tfti 

© KW >^y->**«»»CiMl/tV-^*»fc««ffiV^*TFT 
l©Y-hK£«W6*. X, X-r»f-»JWI>5>^^TFT4-WU «l> 

K****Cir«»^*»c*ir*tt> **«»* h 9 :/ ***T F T I ©Y- 
KRtfC fti:** Ufc**C *T F T l © KU-f 6© 

9* hy> *JX9T F T 2 **^V»*, SlftJB** K ? ^ T F T 2 -HU 

T + **** L"C»***0 L ED 11**% **»*» h 5 > J> 
i * T F T l o¥- Vai»^*« ^ 5 * T F T 2 © Y- > 4e«<«pCtt 
UStir* i/V* 1'9-IHliU **** 1 w©**!^/^****© 

mat urn tfritmm t n tfc. > 9 t f t 2 » r 

w*rtT»ia:^***ffl»«h7>^^TFTi©ig«c»*aFn'c*it), * 

Hffljll h ? > 2>X * T F T 1 ^fOMIEHtS. •»«** h 7 > 5>X 

*TFT2litt»**T»ftU *©y- MrW»$nfc*E 

tt* 1 ©ft** s c a n A> * 2 ©ft** • c a n B 

1 7 



WO01/K4M 



PCT/JP0W047O 



„ B 5 ©«*Ctt> * 1 scan K*VtV<*. * 2 ©M» s c a n B 

l/ci*«. PI*jai**«RSnfc««'C5 s -^»<i a t.aKt«i 
C S **** * C tJCj:0> TFT 1 CBKHWKfc I w*<*n* 

T 1 <DY- h • KU-< VWttTFT 4 li J:,T««WK»»sn"C^$©T (5 
) 3&WfcfcU TFT 1 tt*a**Tttft"f S. fi^T, h • V-XB 

ctt c s > sew*. e>n*«EV s s # i 8C>nA 

. »2<03fe«»scanB**»^tt»tr*.»U<^ *r*2©M*s 
c»nBtfi^tttTFT4tol f cnKfVCVgs* 

#*C J= «k T *» S*l *« *K* 1 8canA**^i:ltof 
f tt«fc-r*cfcKi:*K BBBBtf-^Bda t a *ft<*attK«3*i* 

2©ft*»s c a nB^MJRfcttS^-Ctt^-e^SM****^ *©* 
lift*©!/** («*tf*tDB*0«#ii*^-^) fcMirtVvTFTI* 

tft i fcy- hftc; y-x##««fc&n-c*t>* >-3*c*s*]B*rt»c 
'-a*vt9**.ft'Cv«so'c* t ft 2 **«**tM»f|t t-c^na, tft 2 

K*«ft I d r v TFT 2 Kl** »3S6«^0 L 

BD-e©«ffi»T««UT fcttls (5) 3C#*Srt**.k-5. +#*iE*tt*V 

±E©«»fcJ:fttf. »*«^OLEDC*n**«I d r vltffc© (6) sC 
ldrv= (W2/L2) / (Wl/Ll) • Iw 

TFT©4Mfel*6o*KJ:*-*\ »K I wfcJfcBLfc*fc*K*. 
JtflfflKT** (W2/L2) / (W-l/L 1) Co^tttv K|*©*1t*#* 

1 8 



W0M/M4M 
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X> ««« I w t tTtt C O X 5 tt/jM* ***** jE»K«#r * w i: It* t 

:<SJ;^m^ «*.»* (W2/L2) / (Wl/L 1) 
/I 0 0 &tt«J:«5«:Klhrntf, (8) stfr& IwfcLTItl /«Afc*0> « 

-T«C*T»flp-r4»#tt. SBfe** 0 L E bfctttlSWft 1 d r v\tm ( 8 

) * 

I'd r v = /* 2 • Cox2 ■W2/L2* { (2 If L 1 - Cox 1 

■Wl) 1X1 Vd s 2-Vd s 2» /2) 
T4A6n«. ±SC»C*V>T. Vd s 2tt***^OLEDO«* i -«flE#tti: 
**^OLED*«*l*««I dr vKJ^Tfc**, Vd d<D*&fcS»fc* 
*0LED©Wfe*<4;l 1 &tt*ll*I d r v<0*©M«tV^ C &"Cfc*o 

6> Iwfcl d r v©H«tt, (eyrtoidntJMl/xJfcWlflHstttt^it^ 

, i w#zx. &nnw, c 8 ) Jtemfc* i d r v o l e D**n*»* 

fcCtt*. (8) StCliV't h*<**h-Ci^XV>C t*>^ V t hOtf 6o* ( 
■an OWXmo U So *>«fc a * hfcfcl* K J; ->ri wt I dr v 

o d(0J:5lw % TFT 2* y XTgr^-CK^***^!*, *»iWt©»#KJfc 
^TTFT2 0KI/^>- V-^W«E^K*<T«rtrfc*> ttfll**a<fc*<«I 

, *©»flF*EiTI=K9J"f *. 5W\ ttXM'^ (VSP) #3/7 h U 

19 



WOll/OMM 
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»B2s«:A**n*c &tmmmA2\. &mmn®HB2 3uvsp 

mSL9v*9 <VCKA. VCKB) ir|W)WUT*iveft* 1 ©£ 
Ms canAl-s can AN, *2©«*s c a nB l~s c anBN* 

mxmm+z. s-5»-**d a t aiz*tzbx*»mcs#v : -fi*mmKz 

Ai^m«*a*-r*« *«fttt»R*ftfc*MJ:©w*K**u 

***!**©*» fcfcMtflreafcfcWte 

tS* fe«U VCKAIi, VCKBfcttU M0B 2 4 fc«koTfr1>l=a 
KSnTtr**. H6K3%W:*$fc:> *r2©££*8 c a n B#* 

H8ttB5<OW3lMHIS<OR»«'C**. COflDUtt, H5 l=*tf *TFT2£ 
T F T 2 a t T FT 2b© 2->© h ? > i>A>£BWtetti* h 
'WJftfcU *fcB5fc*>tt*TFT4*. TFT4atTFT4b©2o©>7 
*l?Xfi*UnKmmLtz?7W~\>mmzishkOX'*>Zo TFT 2 a &T 
FT 2 b»O t TFT4 a *TFT 4 btt*n**iy- h *#a*»3 ftT^S© 
»«Ctt*-©h5>yx^4:H»©«^*U *©»*B8©B*IH« 

FTietti «<&*©*»*&:* o-c*-?*© y 

. C©fc»> U-^«»*»>tfcV>»^tt*»©h9>^^^**Wlw*«"r 
-fc#ff*U*o v^n^-^©h9>'^x 

9 HZ 9 - 7 •» "C fc % «0J© K9 'J tt ftftfe-L? 

eDtJ-^tt*M.i£>n**&-C**<» H8©TFT2a tTFT 2 b©J:-5tt«l« 

^©»U^;i/©att*<ft<tt*fc<'>'3^ «J y h*£"f*o *fcTFT4afcTF 

t 4 b© i $ **** fcfttf, «ac«c«tii*nfc»K«r«*»*cwc* 



WO 01*6484 PCT/JP00/04763 

«nE««i»2t^irteWi*ttWit©»ii h 7 > s>* 9 t f T***£fc*fc*» 

■«««MtU lo*fcW2oKJ:03»*h5>yx^ (TFT) li*«®R+ 

©«*y - 9 tern* h»***r*o 

w#«tl* h?:/$>**TFT 1 »fc*?OLEDir«*l**fcI d r 

v*««**c:fc##aT**o »a©B[L5K#bfcM*B*1?li, TFT 1 k 
TFT2©1*te (Vtht/t4^) #^>IC*>r*i::*fcoT^**^ ''SBK. 
tt ( « ) 3$*<dUfctt 1\ Iwfcldrv jWEfcJCttJtsW UN »l>nM**«** 
HffiW^lSIS^ttCOJj^HB^WaWtitb^^P B9©W*®1&I*, T 
FT l©«v Ml ©ftSlll s c aiiA©IIIIKJ:-* , C««H»fc^'->lid a t 
a k *tfettt> b Cttttt* h5>i>**TFT3s #2 ©£» s c a n B© 
ftftC Jr-,T«#ii*iW*^TFT 1 ©*- h • Ku* V? 
X^TFT4i TFT 1 ©y— h • y-XlBTO**S&#fc7^k* , **'** : 
*>©MC. XtfME LttfrbtlZjUtttO L EP*«;fO>*. «»» 
«Ctt. *©-#©«IWT F T 1 ©y- t n» «#©**« GND ( 
«Mtt> GNDfClR^rflE«©-««ttTt>ftV^ J8* 

**oled©t,'-k (M) i*. «iiJ|i^riaj$nfcTy-K»Aic* 

HdfrCl >4* TFTStePMOS, *©tt© ^^X^ttNMOS Tit* b 

■K5^*TPTi*wi»B*iiw«." ms, m*« 

I w©***5S7 lsfe*KM*B h * > 2* * T F T 1 «A«* £tt ♦) tt b 
tttM U .mftftfc«EV***mJBJUI •* 5 lf9XjtTF T 1 ©y.— 
h fcBUu UfcttlTCf- 15 W6 W* **fc**0 L E p K«r« « 

2 1 



WO01/06484 



PCT/JW0/M763 



c a n A, *2<D*iE«8 c « nB«WMIt« 
. HI 0<D«tm »KOja«scanA*ttU^ 9l**ttM-c*» 
BW^fcUW*, C^r-^idn t wOWMCS* 
8*r*#s iw*Wfc^OLBD**bT**i«©*»Cfe*C, **** 
OLEDOTA- K» Att»***0 LBWaff <*» * * * K«* 

w#»n*. cot*, TFTioy-K- rw'jWFWc*.ttii 

«Kfi»*nT^*©T? (5) «*«U TPTltt«IIKWWNW«. * 
*©V-h • V-XBCtt (3) «JW6n*«vn*ftr*».* 
1 ©«»s c a n A. *2'0***« c a a»«W»ifct«. *b 
<», tY*2<D*Sft« canB*«l/^i:UrTPT4*c f fttBfc* 

Iks canA«W<A^TFT3*o f f*»*r MOT 
ttt5 =->*d a t a fc*««ft«H««r*n*©^ *©*«*-**<* * * * 

mmiwt hxm**?- * «> » 2 • ft* 11 8 c a n b*#»k ***** 

**^*<rf*W*** *©«!***«>« («*!**©«*©****** 

-30 fcV*vtAv>. T ;-WA«*K*fc«. TFT1©V* 

s «mc e j: o T«»*nw*ans. t ft i MBW».w*« 
TFTi**nsm*tt (3) *©iwk-*u :nt*<w** ****ol 

ED ean««tfi I d r v o* »M«ft I LED 
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i a r v t-a-r*. tpt i *&iaMm-emf?z**M** 

^OLEDT©«E»T*#«l'*Cfcl« (-5)- **5* +^JiE«tt 
£T>>-KaAfc4*fttfft^. -tE©»K4:ntfs artJHPOLEDfcttft 

ry - Fitttt < s *afc**o l e dot y - Ktt-*?E©iE*<fcv a d csic* 

nTV^*-^s ■TFTl«FU-fVfcWM»OL-Bpp*.y-K <!*«) to 
«KP^+*Ah5>^^TFT53W»A$nT^*» TFT5©y-M*> 
*^*ttT?KR**lfcWM*d r vCfWi* TFT 5 *#A** * Bttl* 

*ii**»»7 UfcH, d r v*fcl/<*<fcb-CTFT 5 to nttOt U 

70LEmrg»«ki d r v*«-r, cna#©»m*p 9 ©@»fcH«r*> 

*flft|Ufc*?0 LED km*******? F T 5 T F T 5 C**. 

„ HIWIBU *3HMcanfcTO«a*ttfc«|M*dr 

i:©#1IIH-#'*'n*'TFT-5-©y-- Hs4Mlttt*» **m-«tlf0t 
EDfcTFT 1 fc©BlCTFT5**#A«nt*J?), TF-T 5 ©?— h«fe©* 
He JkoT. JSMS^OLEDfCttn^ttft^V/^r* C tOTM. * 

Ttu -7i/r-A«i«wi*T-t-r*fc., 'n 

yXmT&mtrzz bizXK ELf-f x7W©WB«HS*ffl«fi-3«£^ 

2 S 



WO01/0MS4 



PCT/JPO0/O476J 



on© j: 9 war* f 9 v * t r t i «** 

ft»K h v > 9 T F T 5 tt, M*K> L E D*#W»i:*»ltt» *■* 
XWm W* y 5 y *> T F T 1 t Km* O LBD**«!)*U*** 

u-ca*** o l e D«w*wirt < ****** m*mzmmw***y 

X38**^0 LED *ft*tt«RB < * ^ 

*» <* w-*> .vmammtK***** 

***+ 

»•«. 

H I 21*. ii9C«tfcW«WI*ll««Mre**» Bl TFT1 
tD KH V MKttiWL EDO* V- K*©«KTFT TFT 
W-h • KWViCttTPTT*«WW*U *©Y-M**2©***s 
c a nBlw«fcoT:«»*nT^*. TFT t OV-XfcGND*tti:©B^tt» 



2 4 



WO0MK4S4 



rct/momta 



llOj&idlscanA, H2(O^EI»8 c a n B*aK<*afc**^ 

jiiw^TFTi RtfTFTetiins. wtft#, h • v-xn*** 

ftfc <fc itmT FT 1 »tf T F T 6 ttfcV 2 s*<MC C 2 

cfcfcJ:^ wOTRt^-^llda t at*<«*«»-*»r*ti*OT v *cDa 
ttfS -^Kl d a t a#l/t«0|^©Hji**ff^ c ^T**o *HT 
r , _ KHA^U^fcT*. TFT lCV.*i'ttH.C.K*"»tlll»i»t 
V**©-C< TFT 1 W^H** TFTi*»n*««l* (3 

) *0'1%CH*U «Wt»*iM»pLJBDK^ni«l * r v t 

LfcJ:*K, Wtttl wt**^0LEDOWII«*li#^TFT 1 It** 
r«**©V, (3) its (4) *k5 I.w-I.d r VCfc^fc. fc«U ift 

% l d »# KU-f > • V-XW«EVd iR|».W^klfcttt« 

v>8 I d .Vd < t\t±o-c 

kw*>«>WW* 

«t***^©»«*wmw-** ******* MXttaoKto-eib 



WO01/M4S4 rCT/JT00/M763 

Id8= S ^-Cox.W/L/2 (Vgs-Vth)' * (l+A-Vda) 
... (9) 

. H9®BS*-ett> «a«fciw»fcTV.di*«w-«»n« 

cnettu hi icDWrowiHW**- ■* 2 or? Tt 
its *ovv<>mmm**»*M*^* iz "-** fll,y * **** 

d S |4W^«tKt*. fft^tflwit) Idr ^*<^ TPi 

lTetE»m«<«0, *© KM >*tt (TF T 8 ©V-X«tt> #J: 
;08*TPT6©Vg8tt/W<tt^ cftttldrv**3<r* 
MCfflt«. »**^ TFTlcFWVWk (TPTI©V-X«k 

> «**<w* TFT iKftitnii, 

FT 1 . TFt'e^Vd s CSTT* t d ' ( 4WH»W<-*W!W^ 

ti. TFT6*i=y-h ■ rw^wwtfcw*^-^****-* 

*#**b LED fc«n* «« I d r v l*> TFT©4tetf^*K«fc 

gam** h 5 > s>* * T F T 1 «.orWMHFO led £»n*B» «*© 



2 « 
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*cbfcKP-f>©«tf«*flrt'««««* llkUt * TFT6 ' TFT7 

. HI U Hit |HW8EIwjW«i*>9>^TFT18 
ft*. »***0 LED UtttlSW* I d r v HI 3 

**0»©*ii»tt, y-K rw>icFu-x*«fc«^h9>WT 
a*M*«*38***o led izmr. m**o l b t > - ww* 

oHWmiHa^^ WWW*, 7V-K*tf*y-K 

*«©W«ffl*tt> TFT 1 ©«U * 1 ©JfcMElM can AOMITC J: "CW 
*(9tt fcf- ^idata fc*IMI 4 L < WWW S 1*9 > * T F T 3 „ * 
j»|i»l"eirt^^tfia» l IWW 1©*T> ..v&k 
W WVW*TFT 4. TFT 1 ©V^ KWMr* ft*&**T 
*4*M«-*fc*>©**C, TFT 1 © K-U-f >fc«»«*Vd d tOHfcWA 
3 Ufc P * * * 5 V 9* 9 T F T 5 „ Jt«jUHP9.l ? HI 

»ico-*o»*6NDc***nt*til^WW« 

TFTl©V gs*WaHU*^#»"*-*« TFT6©y-M*W|»d r 
T"C«»$n*o TFT 5*# A* *B««v r v 

M^feUrf FT**o f ftt»2:U fTOiwtt^TPTli: 



2 7 
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B 1 4 \U B 1 3 K*bfcW*l3l&©***«-e**o HI 3 fcH 1 4 fc-CI*. 
«iCO-^ HI STttGND, HI 4tttTPTl«V-^*« 

skt^*******. Urn©***,, «a»»fcm»«TPTio 

>fttfV-xW5»i l>**S>X*TFT2 **^*»* 0 v ja^««> 
h 5 S?X > T F T 2 ©*- h * V -*»©«£**** l/C*- h KSPlD 
»h**^T»««Bi^*' TFT20V 

-x*tft i my-xmQVt*^^********** mi/ * 

Kh5>bx^TFT2py->fc*2©**ll 8 c anBKiptfcJMB** 
C 2*6fc»K *« h9>***TFT2©*- hC»»ir*£MCfc«Mf 

C^iMtTWtKfct^ilc. IICI*MtTIT!^fc«tt« 
Tlf*C 8Jt©J:$K****»*> **©£*» 

s cmAk, 8 * a 

M*ittcMK«tu «|*W«li:^ti|!W«f». 
***0 L EDfc, «* scan AC J: .*T|MHFM^5»- **d a t a *> 

^wnmalm^mm^m^iuMMiTVTu tfts. .c) t 

fifths (TFT 2) ***** #H*^©«1f«©«#&*»** **» s c 



WO 01/06484 



FCT/JP0Q/D4763 



n A##«»? i * - %«WfC«W ft, M*«»***9 LED 

*n^Km«iric^fc»K^*r*^tt' c *'' T ^ mm * (TFT l - 

TFT3. C) KJ:oT»*a*n««ttWI*TWWIl/'CW«<TFT 
2) e«it«IIH CCD ««©JW©*U***«* 

HI 7I4H1 5ic*Lfc|ttWI«MII-e**. ***** fPW** T 

tt*H»bT, TFT 2©*- H3W»*n*<<*«^**7*"*' r * a 

*tt«iitS*v ll&MJ: 'wjtcofwi-cT 

• l/^m.i««AV 8 , TFT2©y-Vc#*t-*f*(r-bM 
, *©«!©*£**> *Cpt«t> TFT2<oy-h«ttttAy«=AV8 
*C/ (C + Cp) «WTU V H. L«tt©*#«ttffi 

HI 8tt*»WK*^^^ 200 
*&ffl»H h 9 > 5> A9 T F T 3 *tf*4 ? ► 5 > TFT 4 *W 

•r x s \z s *s i *«* fc*v*«ft i**a©»* « c a & ctttt 

B 1 9 i*fl 1 8 K»LfcH*DIW©«««^**- ttTCtt. H5> H8, 8 
9 % HI l~Bl tWPtftWfclWte* H^»«*^^P*-t.**TFT** 



WO 01/06484 



PCT/JMHV047O 



&** Lte 2 o<D«iUI Ml b 9 ^ 9** T F T 3 RtfXW <* *« ' y * 

xjtpt 4©y- h**n*n***«*> ws* 1 ©j£»s canAR 

tm2©*^scanBfc**LTs *n*tiM* C«»-f*o C©<k3Ki» 

*ir««rsaa^ hi s ctptswwtt 4 <^©w* 

* 4 «*±©**K*f * **& - * * H I 8 s c 

, «*ft£«ttbMtt« «*« off «.t:ol»i^ 

JUMfcl/C* H 1 iOXlKr-*** a t a#PNP ¥.9>?*** 1 P 

ib i ?iow»tmm*fit**^ hw>x*b'i pionu? 

j . x* y *■£**«!*©*£ 1 V) #**->X^M* h*>?x 

*B I P 1 itlKlttiatMU ?-*M» t *\zttlw=& I b© 
**S©*«#**3n*. ic:*#> ttW*^ TFTS©^*- 

s>x*±#ir« tf*-**©**^*^^ >*x * b i p i 

P4*toalttWt^nT« s«Wl/fcWH»HTPTlCtm4 BlClW© 

fc->T. TFT 8 fcTFT4 *»>©«**, WS*n**l* i ©£»s c 
anA , *2©*£fts ea»BC**-C«WU »#ii**Tl*CliTFT 8 
i:^otTPT4*o f namcw^MUv .«fJC#*Wt 
0*fc*J^Ttt, TFT 3 iTFT4tt, ftebfc#«© * 3 4 * 

< , TFT 3 iTFT 4 fctt»-*fcl**** 
„ *n«n©y-h*8 c anAftCFs c anBiV^Sl* ©£**£«* 



WO01/M484 



PCT/JFMMMTO 



«U ilta»»TI»CttTFTSC*«-»TTPT4*«of tmtt&Xt 

{zn&tzzt&m* coz bb*#b t-cKBj L**rifi©£«fc 

*fc, TFT 3, TFT4*«eivettJ«©Jfe*Hs c anA, s c anBKJ: 

TFT4*ontt«fcU jfcilMlttTB***^*- fc*?**. will*. 
TFT 1 ©y— h • KU-O* fttfTFT2©y-K*<»»3*i*fca* TFT 
2©Y-h*EEttTFTl©b*V>* (CftfcTFT 2©b*^*CB«»U» 
) TFTK TFT2#fco f f tt»*tt*tf>£T?**o *2<Ds c a 

nB©»»»i, H2 0 (b) K»-J:^l^/«ArX*0«I»t«** , Ci*V» 
U H2 0 <C) l^tscanB' oX*&WW&*mm* J **.'Ct>X^ 

•Wii; jii^OT©^^^^***-^^^ **»«©*** 
M«ii:WW*:kWtc»fc R.,G. B©a«K*2©««»s c 

*tr % HfciMB¥*l«*»*^»** «*W»©*6 Cd.u t y) **6f 
CiCJ:oT»3t*iF0LED©«»Jt«***<-e**- C*ittW**ft*l7 
^*tt«#^**«*ft^- t**>**^*®^ ^-Jillda t a^©#*«i 

u t 7*5 0 5<S«£lTI=-r*C4:JCJ:->"C»W«»* < ia±t-«, 

B5* B«, B9* Bl l^Bl *T*#>fcH*4;IB*fc* B! 9©® 

ireii, 5 > ***tf t s ***J8*k h y > *x*tf t 1 1 

****<?•©»*, *&mnm h v > s>**t f t 3 *p*+ t 

3 1 



WO 01064*4 
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Mtt**^**^****^ ***** ««Ufc<k5(C, 
ftO«M*l&<J:« ^-^«K«ffl»^«*tt^ n ^ V ^ TFT 3, 
tWCon/ol f«fcW«tti»ciiiA©«lk**<«^ »** 

R^MkMlUs HI 9<D«ITtttrttTFTl*<NM0S 

•CMiMdttU TFT3*PMOS-C«l*t-C. TPT«W«r»* 
Wt>TFT3ro»*Ti*, 1 

V>B-yvXttW*3WlCfWW-«- -* K * U t LTF T 3 **NMO S 

**« t, i w#** < **■*- k • v-*mu»*W* 

TFTl*PMOS-eKW5^»*«TFT3BNMOS 
gj^-f F t TFT 3 tTCWWr** **«»**« 

w 1 8 c a nAt * * c a n 

TFT 1 CWjWt*** < L > »*W/L*»«»IH9> 

«>TPTl'©W/t*!)*t'<««tW*jW«l • *■»«**»• - 
© J: 5 KT F T 1 <DW/ L *T F T 2 OW/LJ: * ** < BJPT *«* « 



WO #1/9*484 
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!S*B****UT< Ml! 0 0 Cc d/m* ] . 
O^XIOO Cum] xi 0 0 Um] -1 e-8-[«» K»WW« t« 
d/A] fc«fc, **i«^»*«fOLBD<DWWItt2 0 0x1 e- 
8/2=1 /lAfctt*. 6 4PI«*««b.fc5 *MW« at «* 
M«lMA/B4-18 CnA) C««*W*BM»» 

B 2 1 B»M IC. T F T 1 ©W/L 88 1 0 0/1 0, TFT 2©W/L - 
5/2 0 fc-rntf. W/L©** 4 0**0, 1 6 a A©OLEDtt«**# 
« fcj6 ,:f-^. tUCW^t^l 6BAX4 0- 6 4 0 
nAfc*!K «#i^*«WH=»T«F**J:i:**T?**. 
TFT 1 *»TF T 2 MM*© h 9 > V* 9 *»«*W/L *# 

H2 2I1HI 94r*Ute,HI|©«JWiT**. »W»»*> * f ^ ida 
t a £jtf*©*ttV©Wc: 'J **L EK 1 «W*U MS**©**** 

^DOMc««n. so"* www** 
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